Disruption of CD38 gene enhances cardiac functions by elevating serum testosterone in the male null mice.
Gender-related phenotypes in the cardiovascular system have been observed in various genetically modified mice. Here, we report that cardiac functions are significantly improved only in male CD38-null mice and we explore the potential mechanisms of the sexual dimorphism mediated by CD38 deficiency. Cardiac functions of mice were measured by pressure-volume conductance catheter technique and echocardiography. Serum sex steroids were determined by radioimmunoassay. Relative mRNA levels of myocardial contractile-associated proteins in cardiomyocytes were analyzed by real-time PCR analysis. To clarify the effects of testosterone on the sexual dimorphism, flutamide, an androgen receptor antagonist, was subcutaneously infused into the male null mice for 6 weeks with an osmotic mini-pump. The myocardial contractility, contraction and relaxation velocities were significantly enhanced only in male CD38-null mice, in which the levels of serum testosterone were markedly elevated. The elevated testosterone levels in the null mice were correlated to an obvious decrease in expression of androgen receptor and dramatic increases in expressions of major genes involved in myocardial contraction, including ryanodine receptor type 2 (RyR2), sarcoplasmic reticular Ca(2+) ATPase (SERCA2) and Na(+)/Ca(2+)-exchanger protein 1 (NCX1), and α myosin heavy chain (α-MHC). More importantly, all of the alternations that were observed in the male null mice were almost completely restored by flutamide administration. Elevated serum level of testosterone in the male CD38(-/-) mice enhances cardiac functions through upregulation of major calcium regulatory proteins, which improve our understanding on sex disparities and molecular mechanisms in the incidence and manifestation of heart diseases.